Fractional linear transformations and theta series. Let . Then ? + has index 3 in ?, contains ?(2) with index 2, and consists of the matrices congruent mod 2 to either 1 or S. Indeed is an integer we have
Since L is its own dual lattice we obtain a more interesting functional equation by applying Poisson inversion to (4):
where ( : (21) Thus 0 Z (t) 2e it=4 ! 0 as t ! i1. From (17) it follows that Z tends to zero as t 2 D + approaches the \cusp" 1. It will be crucial to us that Z has no zeros in H. This can be seen either from explicit product formulas such as 
(a special case of the Jacobi triple product), or by using contour integrals as in Se, Ch.VII, Thm.3] to show that 1 is the only zero of Z in D + fcuspsg. Also Z (i1) = 1 so Z is bounded away from zero as t ! i1. The shortest characteristic vector.
We are now ready to prove:
Theorem. Let L be a unimodular integral lattice in R n with no characteristic vector w such that jwj 2 < n. Then L = Z n . Proof : We rst show that L and Z n have the same theta function. To that end consider
This is a holomorphic function because Z does not vanish in H. Since L and Z n both transform according to (9) O 23 Of these the rst is the E 8 lattice and the last is the \shorter Leech lattice"; these are the unimodular integral lattices of minimal dimension having minimal norm 2 and 3 respectively. It also follows from the analysis that each of these lattices has exactly 2 n?11 r characteristic vectors of norm n ? 8. We defer the proof of the Z n?r L 0 criterion, and an analogous condition for self-dual binary codes, to a subsequent paper.
